Interestingly, no morphological evidence of TB was observed on animal remains of wild and newly domesticated species, discovered in these sites. These observations strongly suggest the presence of human tuberculosis before domestication and at its early stages.
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Introduction:
Human tuberculosis is a specific disease caused by infection by a member of . In the same geographic area, paleopathological evidences of tuberculosis were previously mentioned for contemporaneous site (Ain Ghazal, ca. 7250 BCE) 6 . These cases correspond to the development of the first farming and herding societies in the Fertile Crescent, known to be the cradle of agriculture.
In order to explore the link between human and cattle tuberculosis at the beginning of domestication process, the first purpose of this study is to investigate the paleopathological evidence of tuberculosis from two ancient Neolithic sites representing pre and early domestication phases in ancient Syria. This study will allow shedding further light on the debate concerning the origins and the evolutionary pathway of the Mycobacterium tuberculosis complex, for example by dating the emergence of the modern strain of M. tuberculosis.
Materials and methods:
Archaeological material During this period, people still rely on hunting and gathering. Indeed, the wild resources were still dominating the diet, and there is no morphological evidence that either cereals or animals were domesticated. At the "DJ 3" phase, however, some clues of pre-domestication could be recognized, both for plants (wild cereals) and animals (aurochs) 7, 8 .
For this site, skeletal remains of 130 individuals were examined by two researchers of this sudy (OB and BC). Numerous skeletal remains were discovered, representing 119 individuals, dating from middle and end of PPNB (8200-7600 BCE cal). The domestic resources have been strongly used since the middle PPNB: cereals are derived from an agricultural economy, and exploitation of domestic animals increases in this period, while hunting decreases.
Methods

Anthropology and paleopathology
All the skeletal material was carefully examined in the storage place on site, both for anthropological and paleopathological purposes. Possible changes due to TB were systematically researched on spine, bones and joints. Diagnostic was based upon M A N U S C R I P T
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6 the morphology and distribution of the lesions according to criteria commonly accepted in clinical and paleopathological literature [10] [11] [12] [13] ; including aspects of spondylodiscitis, osteoarthritis and periostitis. Age estimation and sex determination of the immature and adult individuals were performed according to a set of different methods currently used in biological anthropology [14] [15] [16] .
The skeletal pieces matching with these criteria were selected and analysed by different methods. Morphological methods have used digital imaging acquisitions by laser and X-ray (µCT) with volumetric reconstructions. Lipidic biomarkers were detected by HPLC 17 and MTBC specific sequence motifs were targeted by ancient DNA based analysis.
In the same time, animal bones found in these sites (wild and domesticated species)
were studied by two researchers of this study (DH and LG) . No paleopathological lesion was observed. A sample of 9 cattle bones from Dja'de el Mughara was selected for further analyses (lipid biomarkers and ancient DNA).
Digital imaging
Lesions present on 2 thoracic vertebrae of individual Dja'de 304 were digitalized by 3D laser scan at low energy (class II), without contact at a mean resolution lower than 0.5mm. Contrarily to X-rays, this surface laser acquisition allows saving morphological information before sampling for molecular analysis while protecting ancient DNA from ionization. Moreover, it allows the 3D printing of the lesions by rapid prototyping (Eden250™ 3D Printing System, Objet, with horizontal layers of 16µm) using VIRCOPAL® technology 18 . Two specimens were analysed by microtomodensitometry: distal ulna of individual Aswad 509 on a GE Healthcare eXplore Locus microCT at a resolution of 20µm and lumbar vertebra of young immature individual Dja'de B108 on a GE V/tome/x at 3µm.
3D reconstructions were performed using TIVMI® software program 19 .
Lipid extraction
Analyses were performed on 2 specimens presenting paleopathological lesions The surfaces of hard tissue material were subsequently subjected to an 15min UV treatment. Finally, the cleaned samples were pulverized using a Retsch mixer mill (25 
Hz, 15 sec). A complete list of the bone samples used for molecular analysis is provided in the Table 1. DNA extraction was performed with approximately 250 mg of tissue powder using a silica-based DNA extraction described by Rohland et al. 21 with minor modifications.
Different primer combinations were used to initially check for the presence of human mitochondrial DNA and to further diagnose TB On the anterior part of the vertebral bodies, besides an enlargement of the vascular foramina (anterior venous plexuses) a periosteal reaction is also visible. Similar pattern has been described at the end of the 19 th century as a special expression of spine TB infection, which differed from Pott's disease 24, 25 .
The skeleton sp675 belonged to 8-10 years old individual (determination based on dental maturation and epiphyseal fusion stages) who was primarily buried half-lied down, half-seated in a narrow pit. The burial had no direct link with architecture, but according to the stratigraphic level the skeleton can be dated to the "DJ 2" phase.
The skeleton is represented by fragmented skull (mainly facial bones), quite well preserved claviculae, humerii, radii, ulnae, femorae, tibiae, fragmented fibulae, incomplete numbers of hand an foot short and tubular bones. Lesions are represented by a periosteal reaction on both ulnae and tibiae, having the same global pattern (symetrical, woven bone, 'appliqué') but thinner than for the previous case.
A periosteal reaction is clearly visible on the internal side of 3 preserved ribs, that is has been presented as a paleopathological marker of TB 
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The skeleton 509 coming from an individual burial dated from the Middle PPNB period (8200-7600 BCE cal.) is well preserved, excepting the axial skeleton (spine, pelvic bones and ribs) that is vanished. Age estimation from the physeal fusion indicated a result of 20-22 years old with a Bayesian probability of 97% 15 . Long and tubular bones (humerii, radii, ulnae, metacarpal, femorae, tibiae, fibulae, metatarsals) exhibited a striking pattern of symmetrical diffuse periosteal reaction, made of thin layers of woven bone (figure 2b). The distal part of the right ulna is swollen. The symmetrical periosteal reaction involving long and short tubular bones is characteristic of Hypertrophic Pulmonary Osteoarthropathy (HPOA), syndrome that is due to chronic pulmonary disease, including TB 30 . TB is here the much probable aetiology, due to the young age of this individual, rather than a malignant process that mainly concern elderly people.
MicroCT
The first specimen is the vertebra of the young immature Dja'de B108. 
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Lipid biomarkers
Profiles of total mycolic acids are shown in Figure 3 and mycocerosate/mycolipenate profiles are in Figure 4 . The reverse phase HPLC profiles of total mycolates ( Figure   3 ) were relatively weak for the Dja'de specimens, particularly DV13; correspondence with the total mycolates from standard M. tuberculosis was imprecise. The Tell Aswad extracts were essentially negative, with some unknown earlier eluting material (10 -15 minutes). Owing to the low abundance of these mycolates, it was not productive to examine these extracts by sequential normal and reverse phase HPLC, a procedure that can provide additional high quality diagnostic information 20 .
The mycocerosate/mycolipenate profiles in Figure 4 , were more informative for both [1] . Partial racemisation of mycocerosates during the alkaline hydrolysis leads to the formation of diasteroisomers, which resolve on gas chromatography to give characteristic doublets; in contrast, mycolipenates are singlets as they cannot racemise [1] . Standard GC-MS traces, for M. tuberculosis, are shown below in Figure S1 . To assess DNA extraction efficiency and to test for possible PCR inhibitors each DNA extract was subject to a PCR-based assay using a primer pair targeting the mtDNA hypervariable region 1 [2] .
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
The presence of TB DNA was assessed by applying a PCR-based assay targeting the MTBC multicopy IS6110 region [3] . To increase the sensitivity of the assay, a nested PCR strategy was applied [4] . Initially, conventional PCR was performed using primer IS6110F and the IS6110R primer to generate a 123 base pair product. Two microliters of the initial PCR reaction was used as the template for the nested PCR. Table S1 .
